Wheat is the most commonly grown cereal crop in Europe and in major parts the most yield limiting disease is Septoria tritici blotch (STB). Currently, the control of the disease depends on cultivar resistance and significant input of fungicides. The impact of using mixtures of elite cultivars as an alternative was investigated through a meta-analysis based on trial data from the Danish national cultivar testing. The cultivar testing includes a four-way cultivar mixture every year and in these trials STB severity and yield have been monitored at multiple locations between 1995 and 2017. Results from 19 years of cultivar testing trials provided a data set for 406 trials from which the effect of mixtures was evaluated. The meta-analysis revealed that cultivar mixtures reduced STB severity with 10.6% and increased yields with 1.4% across all trials. The effects were greatest in untreated trials where STB severity was reduced with 17% and yields increased with 2.4%. The mixtures did not only perform better than the average of their component cultivars grown as pure stand, they also performed better than the average of the four most grown cultivars in a given year. No relationship was found between disease pressure or location and the performance of the mixtures. The mixtures included in the cultivar testing were not designed to control STB and the results are therefore perceived as a baseline to the attainable disease control from mixtures. The use of cultivar mixtures is relevant for low input farming systems, but can also contribute to disease control in intensive farming systems. Cultivar mixtures have the potential to minimise dependency on fungicides as an important element in integrated pest management.
Estimates from the fitted linear mixed models with yield and STB as response variables, respectively, were used 102 to calculate mixing effects of either response type, using the log response ratio (lnRR) as described by Hedges et al.
103
(1999). The lnRR is the natural logarithm of the ratio between treatment (here, the mixture estimate) over the 104 control (here, the average of the pure stand estimates of component cultivars). meaning that in treated plots the STB reduction from mixing was larger than in untreated plots. When comparing 143 mixtures with the single most grown cultivar, reductions were similar although there were no differences between 144 treated and untreated plots (data not shown). Disease reduction was significant in all cultivar mixtures shown in The reduction in STB severity in mixtures was expected to increase with increasing disease pressure. Against 148 expectations, this could not be confirmed regardless of the disease pressure was measured in treated or untreated 149 plots. The effect sizes were numerically small and non-significant (data not shown). Measuring disease pressure 150 indirectly via the estimated yield increase from fungicide applications at the trial site also did not show an effect on 151 the STB mixing effect. Expanding this to broader disease pressure regions yielded numerically higher effect sizes, 152 but with equally high variation and lack of significance (data not shown). The effect of mixture composition with regards to STB susceptibility was evaluated based on the mean (compo-155 nent susceptibility average) or the variability (measured as range or standard deviation) in component susceptibility.
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However, neither of these were found to affect the STB mixing effect.
cultivars, the number of mixtures in each category varied between thresholds ( 
